Expression of BNIP3 correlates with hypoxia-inducible factor (HIF)-1alpha, HIF-2alpha and the androgen receptor in prostate cancer and is regulated directly by hypoxia but not androgens in cell lines.
BNIP3 is a hypoxia-induced protein involved in cell death and survival but its role in human tumors is unclear. This study investigated the role of BNIP3 in prostate cancer. The expression of BNIP3, the androgen receptor (AR), hypoxia inducible factor (HIF)-1alpha, HIF-2alpha and the hypoxia regulated gene GLUT1 were assessed in tissue microarrays constructed from 149 radical prostatectomy specimens. Statistics compared expression of these factors between each other, conventional clinicopathological parameters and PSA recurrence. Since an association between BNIP3 and AR and the HIFs was observed, the influence of hypoxia, dihydrotestosterone and the AR blocker, Casodex, was also investigated in prostate cell lines. BNIP3 was expressed in the nucleus and cytoplasm. Eight of 149 (5.5%) tumors showed no expression, 44/149 (29.5%) cases showed exclusively cytoplasmic expression, 17/149 (11.5%) cases showed exclusively nuclear expression and 80/149 (53.5%) cases showed both cytoplasmic and nuclear expression. There was a significant correlation between cytoplasmic BNIP3 expression and Gleason score (P=0.005), age (P=0.02), AR (P=0.001), and GLUT1 (P=0.006). There was a significant correlation between nuclear BNIP3 expression and HIF-1alpha expression (P=0.006) and HIF-2alpha expression (P=0.013) but no correlation between BNIP3 and pre-operative PSA, tumor volume, margin positivity or capsular invasion (all P>0.05). There was an increase in BNIP3 expression under conditions of hypoxia (0.1% 0(2)) but not with dihydrotestosterone stimulation or with Casodex treatment. These findings suggest that BNIP3 is directly regulated by hypoxia but that there may be a hormonal independent mechanism coordinating the expression of BNIP3 in prostate tumors.